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Triclinic, PI 
a = 7.6375 (2) A 
b = 9.5170 (2) A 
c = 11.2413 (2) A 
a = 75.513 (1)° 
= 84.848 (1)° 
Y = 71.626 (l)" 

Data collection 

Bmker SMART APEXII CCD 
diffractometer 

Absorption correction: multi-scan 
(SADABS; Bruker, 2009) 
r„i„ = 0.504, r„„ = 0.568 

Refinement 

R[F^ > 2a(F^)] = 0.028 

wR(F^) = 0.075 

5 = 1.05 

3716 reflections 



V = 750.72 (3) A" 
Z = 2 

Mo Ka radiation 
II = 2.88 mm"' 
r = 173 K 

0.28 X 0.24 X 0.22 mm 



14012 measured reflections 
3716 independent reflections 
3331 reflections with / > 2tT(/) 
Ri„, = 0.040 



193 parameters 

H-atom parameters constrained 
Apmax = 0.48 e A"' 
= -0.56 e A"^ 



Key indicators: single-crystal X-ray study; T = 1 73 K; mean o-(C-C) = 0.003 A; 
R factor = 0.028; wR factor = 0.075; data-to-parameter ratio = 19.3. 

In the title compound, Ci7Hi5Br02S, the 4-methylphenyl ring 
makes a dihedral angle of 14.46 (5)° with the mean plane 
[r.m.s. deviation = 0.005 (1) A] of the benzofuran fragment. In 
the crystal, molecules are linked by pairs of Br- ■ -O contacts 
[3.151 (2) A] into centrosymmetric dimers. 

Related literature 

For background information and the crystal structures of 
related compounds, see: Choi et al. (2010); Seo et at. (2009). 
For a review of halogen bonding, see: Politzer et al. (2007). 



Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT 
(Bruker, 2009); data reduction: SAINT; program(s) used to solve 
structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine 
structure: SHELXL97 (Sheldrick, 2008); molecular graphics: 
ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1998); 
software used to prepare material for publication: SHELXL97. 

This work was supported by the Blue-Bio Industry Regional 
Innovation Center (RIC08-06-07) at Dongeui University as an 
RIC program under the Ministry of Knowledge Economy and 
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Supplementary data and figures for this paper are available from the 
lUCr electronic archives (Reference: RZ5021). 




Experimental 

Crystal data 
Ci7Hi5Br02S 
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5-Bromo-7-methyl-2-(4-methylphenyl)-3-methylsulfmyl-l-benzofuran 
Hong Dae Choi^ Pil Ja Seo and Uk Lee 

Comment 

As a part of our ongoing study of 5-bromo-7-methyl-3-methylsulfinyl-l-benzofuran derivatives containing 4-fluoro- 
phenyl (Choi et al, 2010) and methyl (Seo et al, 2009) substituents in 2-position, we report herein the crystal structure 
of the title compound. 

In the title molecule (Fig. 1), the betizofuran unit is essentially planar, with a mean deviation of 0.005 (1) A from the 
least-squares plane defined by the nine constituent atoms. The dihedral angle between the 4-methylphenyl ring and the 
mean plane of the benzofuran ring is 14.46 (5)°. In the crystal structure, molecules are linked via pairs of Br— O halogen- 
bondings between the bromine and the oxygen of the S=0 unit [Brl-02' = 3.151 (2) A, C4— Brl-02' = 166.55 (6)°, 
symmetry code : (i) - x + 2, -j + 1, - z + 2] (Politzer et al, 2007) into centrosymmetric dimers. 

Experimental 

3-Chloroperoxybenzoic acid (77%, 224 mg, 1.0 mmol) was added in small portions to a stirred solution of 5-bromo-7- 
methyl-2-(4-methylphenyl)-3-methylsulfanyl-l -benzofuran (312 mg, 0.9 mmol) in dichloromethane (40 mL) at 273 K. 
After being stirred at room temperature for 5h, the mixture was washed with saturated sodium bicarbonate solution and 
the organic layer was separated, dried over magnesium sulfate, filtered and concentrated at reduced pressure. The residue 
was purified by column chromatography (hexane/ethyl acetate, 1 : 1 v/v) to afford the title compound as a colorless solid 
[yield 68%, m.p. 462-463 K; Rf = 0.53 (hexane/ethyl acetate, 1:1 v/v)]. Single crystals suitable for X-ray diffraction were 
prepared by slow evaporation of a solution of the title compound in acetone at room temperature. 

Refinement 

All H atoms were positioned geometrically and refined using a riding model, with C — = 0.95 A for aryl and 0.98 A for 
methyl H atoms, and with L'iso(H) = 1.2L'eq(C) for aryl and 1.5C'eq(C) for methyl H atoms. The positions of methyl 
hydrogens were optimized rotationally. 

Computing details 

Data collection: APEX2 (Bruker, 2009); cell refinement: SAINT {Bmker, 2009); data reduction: SAINT {Brvker, 2009); 
program(s) used to solve structure: SHELXS97 (Sheldrick, 2008); program(s) used to refine structure: SHELXL97 
(Sheldrick, 2008); molecular graphics: ORTEP-3 (Farrugia, 2012) and DIAMOND (Brandenburg, 1998); software used to 
prepare material for publication: SHELXL97 (Sheldrick, 2008). 
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Figure 1 

The molecular structure of the title compound with the atom numbering scheme. Displacement ellipsoids are drawn at the 
50% probability level. H atoms are presented as small spheres of arbitrary radius. 

5-Bromo-7-methyl-2-(4-methylphenyl)-3-methylsulfinyl-1-benzofuran 



Crystal data 

CnHisBrOzS 
M, = 363.26 
Triclinic, PI 
Hall symbol: -P 1 
a = 7.6375 (2) A 
Z> = 9.5170 (2) A 
c= 11.2413 (2) A 
a = 75.513 (1)° 
84.848 (1)° 
7 = 71.626(1)° 
F= 750.72 (3) A3 

Data collection 

Bruker SMART APEXII CCD 

diffractometer 
Radiation source: rotating anode 
Graphite multilayer monochromator 
Detector resolution: 10.0 pixels mm ' 
(p and CO scans 

Absorption correction: multi-scan 

{SADABS; Bruker, 2009) 
r„.„ = 0.504, r„ax = 0.568 



Z=2 

F(000) = 368 

£),= 1.607 Mgm-3 

Melting point = 462^63 K 

Mo Ka radiation, 1 = 0.71073 A 

Cell parameters from 6280 reflections 

6* = 2.6-28.3° 

fi = 2.88 mm-' 

T= 173 K 

Block, colourless 

0.28 X 0.24 X 0.22 mm 



14012 measured reflections 
3716 independent reflections 
3331 reflections with / > 2(t(7) 
Rm = 0.040 

ftnax = 28.3°, 0,jiin = 1.9° 



A = -10^10 
k=-l2^\2 
/ = -14^14 
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Refinement 

Refinement on 
Least-squares matrix: full 

> 2ff(i?2)] = 0.028 
wR{p) = 0.075 
S= 1.05 
3716 reflections 
193 parameters 
0 restraints 

Primary atom site location: structure-invariant 
direct methods 

Special details 

Geometry. All esds (except the esd in the dihedral angle between two l.s. planes) are estimated using the full covariance 
matrix. The cell esds are taken into account individually in the estimation of esds in distances, angles and torsion angles; 
correlations between esds in cell parameters are only used when they are defined by crystal symmetry. An approximate 
(isotropic) treatment of cell esds is used for estimating esds involving l.s. planes. 

Refinement. Refinement of against ALL reflections. The weighted R-factor wR and goodness of fit S are based on F^, 

conventional R- factors R are based on F, with F set to zero for negative F^. The threshold expression of F^ > 2sigma(F^) is 
used only for calculating R-factors(gt) etc. and is not relevant to the choice of reflections for refinement. R-factors based 
on F^ are statistically about twice as large as those based on F, and R- factors based on ALL data will be even larger. 



Fractional atomic coordinates and isotropic or equivalent isotropic displacement parameters (A^) 





X 


y 


z 


Tl *ITT 

^iso ' ^eq 


Brl 


1.01640 (2) 


0.25733 (2) 


1.044940(18) 


0.03262 (8) 


SI 


0.65991 (7) 


0.79517 (5) 


0.61463 (5) 


0.03608 (13) 


01 


0.80729 (16) 


0.39887 (14) 


0.52060 (12) 


0.0266 (3) 


02 


0.7824 (3) 


0.80345 (17) 


0.70610(17) 


0.0516(4) 


CI 


0.7300 (2) 


0.60520 (19) 


0.60028 (18) 


0.0262 (4) 


C2 


0.8166(2) 


0.47429(19) 


0.69618 (17) 


0.0247 (3) 


C3 


0.8598 (2) 


0.44924 (19) 


0.81916(18) 


0.0270 (4) 


H3 


0.8304 


0.5300 


0.8601 


0.032* 


C6 


0.9504 (2) 


0.2018 (2) 


0.69871 (19) 


0.0278 (4) 


CIO 


0.6566 (2) 


0.6248 (2) 


0.37333 (17) 


0.0258 (3) 


C4 


0.9481 (2) 


0.3001 (2) 


0.87834 (18) 


0.0265 (4) 


C14 


0.6396 (3) 


0.6087 (2) 


0.16459(19) 


0.0339 (4) 


H14 


0.6760 


0.5516 


0.1034 


0.041* 


C5 


0.9929 (2) 


0.1788 (2) 


0.82077(18) 


0.0285 (4) 


H5 


1.0535 


0.0787 


0.8661 


0.034* 


C8 


0.7269 (2) 


0.55446 (19) 


0.49709 (17) 


0.0251 (3) 


C7 


0.8620 (2) 


0.35210 (19) 


0.64087 (17) 


0.0244 (3) 


C12 


0.4659 (3) 


0.8359 (2) 


0.22513 (19) 


0.0322 (4) 


H12 


0.3837 


0.9368 


0.2061 


0.039* 


C13 


0.5173 (2) 


0.7551 (2) 


0.13389(19) 


0.0315 (4) 


Cll 


0.5323 (3) 


0.7721 (2) 


0.34314(19) 


0.0310(4) 


Hll 


0.4931 


0.8286 


0.4045 


0.037* 


C15 


0.7097 (3) 


0.5440 (2) 


0.28117(19) 


0.0306 (4) 


H15 


0.7943 


0.4441 


0.2990 


0.037* 


C16 


0.4439 (3) 


0.8233 (3) 


0.0066 (2) 


0.0401 (5) 


H16A 


0.3579 


0.9255 


0.0027 


0.060* 



Secondary atom site location: difference Fourier 

map 

Hydrogen site location: difference Fourier map 

H-atom parameters constrained 

w = l/[c72(i^„2) + (0.039P)2 + 0.174/'] 

where /' = (i^o^ + 2F/)/3 
(A/(7)^ = 0.002 
^pm^ = 0.48 e A-3 
Apmn = -0.56 e A"' 
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H16B 


0.3794 




0.7591 


A A 1 /I A 

—0.0149 


0.060* 






A Z AULA 




A OTA A 


A AC 1 /I 

— 0.0M4 


0.060* 




C9 


r\ c\C\f\C\ 

0.9909 (3) 




A t\T~lf\ 

0.0770 (2) 


0.6320 (2) 


0.0389 (5) 


HyA 


1 A'> AA 

1.U309 




—0.0220 


0.6908 


0.058* 




\\yvj 


1 0800 




0 0S^>7 


0 S70S 

U.J /Uo 


0.058* 




H9C 


0.8793 




0.0850 


0.5907 


0.058* 




C17 


0.4442 (3) 




0.7945 (3) 


0.6906 (2) 


0.0482 (6) 


H17A 


0.4645 




0.7094 


0.7633 


0.072* 




H17B 


0.3613 




0.7832 


0.6344 


0.072* 




H17C 


0.3884 




0.8906 


0.7158 


0.072* 




Atomic displacement parameters (A^) 
















Brl 


0.04139(12) 


0.03114(11) 0.02435 (12) 


-0.01163 (8) 


-0.01237 (8) 


0.00023 (8) 


SI 


0.0551 (3) 


0.0203 (2) 


0.0333 (3) 


-0.01144(19) 


-0.0163 (2) 


-0.00163 (19) 


01 


0.0316(6) 


0.0258 (6) 


0.0205 (7) 


-0.0063 (5) 


-0.0039 (5) 


-0.0037 (5) 


02 


0.0753 (11) 


0.0340 (8) 


0.0538 (11) 


-0.0211 (7) 


-0.0298 (9) 


-0.0090 (7) 


CI 


0.0327 (8) 


0.0213 (7) 


0.0247 (10) 


-0.0096 (6) 


-0.0067 (7) 


-0.0014 (7) 


C2 


0.0276 (8) 


0.0232 (8) 


0.0234 (10) 


-0.0095 (6) 


-0.0055 (7) 


-0.0016 (7) 


C3 


0.0328 (8) 


0.0251 (8) 


0.0247 (10) 


-0.0104 (7) 


-0.0067 (7) 


-0.0042 (7) 


C6 


0.0272 (8) 


0.0256 (8) 


0.0288 (10) 


-0.0046 (6) 


-0.0037 (7) 


-0.0062 (7) 


CIO 


0.0283 (8) 


0.0292 (8) 


0.0202 (9) 


-0.0124 (7) 


-0.0042 (7) 


-0.0004 (7) 


C4 


0.0289 (8) 


0.0295 (8) 


0.0211 (9) 


-0.0106 (7) 


-0.0076 (7) 


-0.0013 (7) 


C14 


0.0405 (10) 


0.0418 (10) 0.0217 (10) 


-0.0152 (8) 


-0.0013 (8) 


-0.0078 (8) 


C5 


0.0294 (8) 


0.0248 (8) 


0.0283 (10) 


-0.0066 (6) 


-0.0069 (7) 


-0.0008 (7) 


C8 


0.0261 (8) 


0.0243 (8) 


0.0243 (10) 


-0.0089 (6) 


-0.0033 (7) 


-0.0018 (7) 


C7 


0.0260 (8) 


0.0261 (8) 


0.0209 (9) 


-0.0081 (6) 


-0.0034 (6) 


-0.0038 (7) 


C12 


0.0337 (9) 


0.0334 (9) 


0.0261 (11) 


-0.0093 (7) 


-0.0065 (8) 


0.0000 (8) 


C13 


0.0312(9) 


0.0429(10) 0.0215 (10) 


-0.0172 (8) 


-0.0055 (7) 


0.0001 (8) 


Cll 


0.0362 (9) 


0.0313 (9) 


0.0238 (10) 


-0.0088 (7) 


-0.0048 (7) 


-0.0037 (8) 


C15 


0.0331 (9) 


0.0319(9) 


0.0256 (10) 


-0.0098 (7) 


-0.0019 (7) 


-0.0042 (8) 


C16 


0.0398 (10) 


0.0549 (13) 0.0250(11) 


-0.0181 (9) 


-0.0075 (8) 


-0.0009 (10) 


C9 


0.0461 (11) 


0.0272 (9) 


0.0374 (13) 


0.0001 (8) 


-0.0038 (9) 


-0.0103 (9) 


C17 


0.0543 (13) 


0.0416 (12) 0.0459 (15) 


-0.0019 (10) 


-0.0051 (11) 


-0.0202(11) 


Geometric parameters (A, °) 


Brl— C4 


1. 


8987 (19) 


C14— C15 




1.377 (3) 


Brl— 02' 


3. 


1514(17) 


C14— C13 




1.389 (3) 


SI— 02 




1. 


4825 (16) 


C14— H14 




0.9500 


SI— CI 




1. 


7611 (17) 


C5— H5 




0.9500 


SI— C17 


1. 


787 (3) 


C12— Cll 




1.382 (3) 


01— C7 




1. 


372 (2) 


C12— C13 




1.389 (3) 


Ol— C8 




1. 


378 (2) 


C12— H12 




0.9500 


CI— C8 




1. 


368 (3) 


C13— C16 




1.494 (3) 


CI— C2 




1. 


445 (2) 


Cll— HI 1 




0.9500 


C2— C7 




1. 


388 (2) 


C15— H15 




0.9500 


C2— C3 




1. 


395 (3) 


C16— H16A 




0.9800 


C3— C4 




1. 


385 (2) 


C16— H16B 




0.9800 
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C3— H3 
C6— C5 
C6— C7 
C6— C9 
CIO— C15 
CIO— Cll 
CIO— C8 
C4— C5 

C4— Brl— 02' 
02— SI— CI 
02— SI— C17 
CI— SI— C17 
C7— 01— C8 
C8— CI— C2 
C8— CI— SI 
C2— CI— SI 
C7— C2— C3 
C7— C2— CI 
C3— C2— CI 
C4— C3— C2 
C4— C3— H3 
C2— C3— H3 
C5— C6— C7 
C5— C6— C9 
C7— C6— C9 
C15— CIO— Cll 
C15— CIO— C8 
Cll— CIO— C8 
C3— C4— C5 
C3— C4— Brl 
C5— C4— Brl 
C15— C14— C13 
C15— C14— H14 
C13— C14— H14 
C6— C5— C4 
C6— C5— H5 
C4— C5— H5 
CI— C8— 01 
CI— C8— CIO 
01— C8— CIO 

01— C7— C2 

02— SI— CI— C8 
C17— SI— CI— C8 
02— SI— CI— C2 
C17— SI— CI— C2 
C8— CI— C2— C7 
SI— CI— C2— C7 



0.9500 
1.386 (3) 
1.389(2) 
1.497 (3) 
1.398 (3) 
1.401 (3) 
1.454 (3) 
1.398 (3) 

166.55 (6) 

106.92 (9) 

106.93 (12) 
97.14(10) 
106.78 (13) 

107.54 (15) 

127.55 (14) 
124.74 (14) 
119.56(16) 
104.61 (16) 
135.82 (17) 
116.29(16) 
121.9 
121.9 

114.80(16) 
124.04 (17) 
121.14(18) 
118.12(18) 
120.06 (16) 
121.81 (17) 
123.18 (18) 
118.81 (14) 
118.00(13) 
121.86(19) 
119.1 
119.1 

121.20(16) 

119.4 

119.4 

109.99 (15) 
135.25 (16) 
114.74(15) 
111.07(15) 

-146.49 (17) 
103.34 (18) 
28.10(19) 
-82.07 (17) 
0.78 (19) 
-174.73 (13) 



C16— H16C 
C9— H9A 
C9— H9B 
C9— H9C 
C17— H17A 
C17— H17B 
C17— H17C 



01— C7— C6 
C2— C7— C6 
Cll— C12— C13 
Cll— C12— H12 
C13— C12— H12 
C12— C13— C14 
C12— C13— C16 
C14— C13— C16 
C12— Cll— CIO 
C12— Cll— Hll 
CIO— Cll— Hll 
C14— C15— CIO 
C14— C15— H15 
CIO— CI 5— HI 5 
C13— C16— H16A 
C13— C16— H16B 
H16A— C16— H16B 
C13— C16— H16C 
H16A— C16— H16C 
H16B— C16— H16C 
C6— C9— H9A 
C6— C9— H9B 
H9A— C9— H9B 
C6— C9— H9C 
H9A— C9— H9C 
H9B— C9— H9C 
SI— C17— H17A 
SI— C17— H17B 
H17A— C17— H17B 
SI— CI 7— HI 7C 
H17A— C17— H17C 
H17B— C17— H17C 



C15— CIO— C8— CI 
Cll— CIO— C8— CI 
C15— CIO— C8— Ol 
Cll— CIO— C8— 01 
C8— 01— C7— C2 
C8— Ol— C7— C6 



0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 
0.9800 



123.97 (16) 

124.96(18) 

121.09(18) 

119.5 

119.5 

117.90(18) 
121.17(18) 
120.94 (19) 
120.76 (19) 
119.6 
119.6 

120.27(18) 

119.9 

119.9 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 

109.5 



166.89 (19) 
-14.6 (3) 
-14.8 (2) 
163.75 (15) 
0.72 (18) 
-179.55 (16) 
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C8— Cl— C2— C3 
SI— CI— C2— C3 
C7— C2— C3— C4 
Cl— C2— C3— C4 
C2— C3— C4— C5 
C2— C3— C4— Brl 
02'— Brl— C4— C3 
02'- Brl— C4— C5 
C7— C6— C5— C4 
C9— C6— C5— C4 
C3— C4— C5— C6 
Brl— C4— C5— C6 
C2— Cl— C8— 01 
SI— Cl— C8— 01 
C2— Cl— C8— CIO 
SI— Cl— C8— CIO 
C7— Ol— C8— Cl 
C7— 01— C8— CIO 



-179.73 (19) 
4.8 (3) 
0.3 (2) 
-179.18(19) 
-0.2 (3) 
178.66(12) 
-92.2 (3) 
86.6 (3) 
0.0 (3) 
-178.76 (18) 
0.0 (3) 
-178.79 (13) 
-0.37 (19) 
174.97 (13) 
178.02(18) 
-6.6 (3) 
-0.20(18) 
-178.95 (14) 



C3— C2— C7— 01 
Cl— C2— C7— Ol 
C3— C2— C7— C6 
Cl— C2— C7— C6 
C5— C6— C7— 01 
C9— C6— C7— 01 
C5— C6— C7— C2 
C9— C6— C7— C2 
Cll— C12— C13— C14 
Cll— C12— C13— C16 
C15— C14— C13— C12 
C15— C14— C13— C16 
C13— C12— Cll— CIO 
C15— CIO— Cll— C12 
C8— CIO— Cll— C12 
C13— C14— C15— CIO 
Cll— CIO— C15— C14 
C8— CIO— C15— C14 



179.48 (14) 
-0.92 (19) 
-0.2 (3) 
179.35 (16) 
-179.58 (15) 
-0.8 (3) 
0.1 (3) 
178.91 (18) 
-0.9 (3) 
179.26(18) 
-0.2 (3) 
179.66 (18) 
1.4 (3) 
-0.8 (3) 
-179.30(16) 
0.8 (3) 
-0.3 (3) 
178.27 (16) 



Symmetry code: (i) -r+-2, -z+2. 
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